Cadmium-induced renal damage and proinflammatory cytokines: possible role of IL-6 in tubular epithelial cell regeneration.
Cadmium exposure in humans and experimental animals produces renal damage characterized by degeneration and necrosis of tubular epithelial cells followed by interstitial inflammation and eventual regeneration of proximal tubular cells. Since chronic kidney diseases are often associated with the presence of inflammatory cytokines and cadmium has been reported to alter cytokine expression in monocytes and the Kupffer cells of the liver, we investigated the role of proinflammatory cytokines in cadmium-induced nephrotoxicity. Increases in TNF-alpha and IL-6 cytokine mRNA transcripts and secretion were observed in the kidney following exposure of LPS-primed mice to a total of 21 mg/kg body weight cadmium administered over a 14-week period. IL-6 was the predominant cytokine expressed and was found to be present in mesangial cells. Cadmium, in the presence of LPS, was able to induce IL-6 secretion in vitro from mouse glomerular mesangial cells. Proliferative cell nuclear antigen (PCNA) staining revealed increases in regeneration of tubular epithelial cells following cadmium exposure. Furthermore, renal tubular epithelial cells responded to IL-6 by marked proliferation. Taken together, these data suggest that cadmium-induced IL-6 secretion in the kidney may act to support the regeneration of renal tubular epithelial cells that occurs in the course of cadmium nephrotoxicity.